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Abstract

The caloric content of zooplankton, squid, and fish were tabulated from values given in the
litcrature. Cnidaria (4091 cal/g ash-free dry weight) and Ctenophora (3240 cal/g ash-free dry
weight) had the lowest caloric value of the organisms surveyed. Pelagic polychactes (Tomopterus
helgolandica 7518 cal/g ash-free dry weight), copepods (Chiridius armatus 7698 cal/g ash-free
dry weight), mysids (Boreomysis arctica 8525 cal/g ash-free dry weight), arrow worms (Sagitta
elegans 7546 cal/ ash-[ree dry weight), and cuphausiids (Meganyctiphanes norvegica 8574 cal/g
ash-free dry weight) had a high caloric value. Caloric content varied with season of the year (7.
helgolandica Dec. and Apnl, Illex illecebrosus winter and summer, Metridia longa Dec. and
April), and whether the sample included females with eggs (Euchaeta norvegica, Diaptomus
siciloides, Boreomysis arctica, Oncorhynchus nerka). Among the fishes, herring (Clupea
harengus harengus) and lake char (Salvelinus namaycush) had a high caloric content, 5994 cal/g
dry wcight, and 7103 cal/g dry weight. The caloric content of the Pacific salmon (Oncorhynchus
spp.) ranged from 3345 cal/g dry weight to 6227 cal/ g dry weight.

Introduction

Species of zooplankton, squid, and fish have been shown to comprise the prey organisms
of occanic Pacific salmonids (Oncorhynchus spp.; Brodeur 1990; Davis 1990; Ito 1964; Ishida et
al. 1991, 1992; and Nagasawa et al. 1993; NMEFES 1993). Information on the caloric content of
prcy organisms can be used to evaluate the quality of salmonid diets, and to determine the role of
species ecologically related to Pacific salmonids. The purpose of this report was to compile
literature values for the caloric content of occanic species that are fed upon by salmonids, or are
representative of taxonomic groups known to be fed upon by salmonids.

Methods

I summarized literature values [or caloric content of organisms that are prey of Pacific
salmonids during the oceanic phase of their life-history. However, not all salmonid prey
organisms have had their caloric content measured. In cases where the caloric value of particular
prey organisms has not been determined, I included data from taxonomically related groups.
Caloric content was summarized as calories per gram of {resh weight (FW), dry weight (DW), and
ash-free dry weight (AFDW). Most authors determined calone content from bomb calorimetry. In
cases where the caloric content was reported in joules, I changed the value to calories using the
following conversion factor: 1 joule=(.2388 calories. When the data were available, I included
information on the season or month of the year when the organism was collected, the age, sex, or
body part used to make the caloric determination, and the sample area where the organism was
collected. Supplementary information on the percentage of water, protein, lipid, and carbohydrate
was included because caloric content can be estimated knowing the composition, and these
relationships: protein is approximatcly 4.80 kcal/g, lipid is approximately 9.45 kcal/g, and
carbohydrate is approximately 4.10 kcal/g {Brett and Groves 1979).

Results and Discussion

Cnidania (4091 cal/g AFDW) and Ctenophora (3240 cal/g AFDW) had the lowest caloric
value of the organisms surveyed (Table 1). Pelagic polychactes (Tomopterus helgolandica 7518
cal/g AFDW), copepods (Chiridius armatus 7698 cal/g AFDW), mysids (Boreomysis arctica



8525 cal/fg AFDW), arrow worms (Sagitta elegans 7546 cal/ AFDW), and euphausiids
(Meganyctiphanes norvegica 8574 cal/AFDW) all exhibited high caloric conlent (Table 1.} Caloric
content varied with scason of the year (7. helgolandica Dec. and Apnl; Illex illecebrosus winler
and summer; Metridia longa Dec. and Apr), and whether the sample includes females with cggs
(Euchaeta norvegica, Diaptomus siciloides, Boreomysis arctica, O. nerka,). Samples that include
females with eggs are among the highest estimates of caloric content (Table 1). Among the fishes,
herring (Clupea harengus harengus) and lake char, (Salvelinus namaycush) had a high caloric
content, 5994 cal/g DW, and 7103 cal/g DW (Table 1). The caloric content of the Pacific salmon
ranged from 3345 cal/g DW to 6227 cal/ g DW.
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Table 1. Caloric content of zooplankton, squid, and fish. These zooplankton include species that are prey of Pacific salmonids
(Oncorhynchus spp.) or representative of taxonomic groups that are salmonid prey organisms. General distribution is the
distribution of the organisms, if known. A: Atlantic Ocean, NA: North Atlantic Ocean, P; Pacific Ocean, NP: North Pacific
Ocean, Ind: Indian Ocean, Ac: Arclic Ocean, subAc: Subarctic, WW: world-wide, temp: temperaie, F: freshwater. Caloric
content is summarized as calorie per g (cal/g) wet weight (WW), dry weight (DW) and ash-free dry weight (AFDW). Season is
the time of year when (he organism was collecied. Sample area is where the organisms were collected. Comments such as the
percentages of protein (prot), lipid, carbohydrate {carbo), organic material (org), and total organic material {torg) as a portion of
wet or dry weight are also listed when available.

Organlsm General callG | cal/G | cal/G | % Ash ! % Water | Season Maturity, Stage, Sample Reterecion Comments
or Group Distribam WW | DW | ATOW | (o1 DW} | (ol W} oF Sax Arsa
COELENTERATES i
Cridaria
WMedusae &0 4513 whala N Atlantle Staimbe of af, 1985
Medusae A0 Sleimia »t al 1985" ]
Hybocodon profifma A-P-Ac 00| 6210 | 454 : 549 Aug-Sep whole Arctic Percy of al. 1981 % peoi=27.0, % lipid=17.6, % carboxll.8, % arguid.7 (of DW)
Aglantha digitale A-P-Ac 1900 | 4880 58.5 95.6 Aug-Sep whole Arctic Parcy et al. 1981 % prota2l.9, % lipid=6.5, % carbo=.7, % org=d 1.5 (of DW)} |
Aglantha digilate A-P-Ag 9.2 94.2 dun-Aug whole Bering S=a Ikeda 1672 B prot=56.5, Y lipid=3.0, % carbor(.E, % chitinad.5 (of OW)
Aurelia aurita A-P-Ac Larscn &t al, 1080° lipid=0.4 % ol DW
Aurslia aurita A-P-Ag ] Larson et al. 1989* [ipid=0.2% of DW
Cyanaa capiiais A-P-Ac 73] Larsan et al. 1985* lipkd=0.6 % of OW
Rhizestoma sp. Larson et 8, 1925 Tipikd=1% of DWW
Spiocodon b5 Larson et af, 1089 tipige). 5% ol DWW
Stamaicohus sp. A-P 05 Larson of al. $985* lipica0.5% of OW
Clenophora
Beroe cucumis A-P-Ac 1350 | 4500 Tee NE Atlantic Norrin at al. 1584 % orge2@A of W
Bavoe cucurmis A-P-Ac 1360 | 3855 6.4 96.7 Aug-Sep whole Arctic Percy et at. 1981 % prol=B B, % lipid=5.2, % carbo=l.7 % arg=33.8 [of W)
Ear08 cuCUmis A-P-Ac Aug whala Arctic Clarke of al, 1837 % lipid=0.06 of FW
Baroe cucumis A-P-Ac May-Oct NE Faclfic Lee 1074 lipid=13% of W
Plourobrachia pheus A 660 | 9240 Dec HE Atlantic Notrbin et ol 1984 %, org=20.8 ol W
Plsunbrachia pllaus A May-Oct NE Pacllic Les 1674 lipid=9% of ['W
P brachia pileus A Larson of al. 1385 lipld=1.7% of 0w
Bolicopsis Infondibutom AP 780 | 3510 May NE Auantlc Nosrbin et al. 1954 6rg=22 2% of DW
Bolinopslg infundibutum A-P Aug whals Arctic Clarke et al, 1887 lipig=0.47% of FW
Ballnopsis infundibulum A-P 1 Larson et &1, 1905 lipid=D.5% of CW
Martansis ovum A-P-Ac 1820 | 4430 56.2 955 Aug-Sap whola Arctic Peroy et al. 1981 Y prot=21 .8, % lipid=8.5, % carbox0.6, % ocrgedd.9 (of OW)
Ctancphores 48 | 1324 | 4003 £8.3 a7.2 Dioc-Mar whole NW Atientlc Thayer et al. 1970 avarage valun for mixed species, Class Tenluculate
Clanaphores 3756 Steime ot al. 1685*
Clenophores 95.8 RAeeve ot al. 1378~ AFDW=285% of DW. org=0% of DW
Coslenterates Ao4 | 7086 | GAB2 whohe Cumming et al, 1871 grand mearn
Coslamerstes 3481 | 4100 Griffths 1977
l




Table 1. Continued.

Org allG | cal/G| cal/G | % Ash | % Water | Sesson Maturity, Stage, D Awterence Commants
of Group Distribisi WW | DW | AFDW | {0 DW) 3 (o WW) of 5o Area
IFoLYCHAETES
Tomopleds halgolandice S278 | V518 Dec NE Atlantlz Norrbin et al, 1984 orgn702% of DW
Tomopiens hekgolardi I 4407 | 6278 Apr NE Allantic Norbin ef al. 1684 Org=T0.2% of DW
Tomoptarns septentrionalis ! May-Oct NE Pacille Les 1074 Lipia=22% of DW
Tomoplaris saptenirianalis ] 15.1 B35 Jun-Aug whola Heting Sen ikedatdi2 % protatd.6, % lpkd=8.1, % carbos1.7, Bchitine1.3 (ol DW)
[Patychaeles 3641 Gritiths 1877
FPolychastas 1004 | 3752 | 5218 =) o whole NV Allenile Stairmia st al, 1985 mastly epibanthk species
Falythastes £40 4695 Steimie ¢t al. 1985*
Polychagies 673 : 2388 20 NW Atlantic Sleimie sf al. 1935* mean value
Polychacles 840 ;| 4796 ; 6070 219 79,3 whole NW Atlantic Thayer ef al, 1572 avarage vaklies for 3 species
Palychaet 5502 Steimie at al, 1985*
|PTE_ROPODS
Clione fimacing fimecia AP-Ac 5879 [ 851 Jun-Jul whols Bristol Day Nishlyama 1877 mean values; prof=33 4%, lipid=13.3% {of CW)
Cliona kmacina imacine A-P-Ac 28.2 886 | Jun-Aug whale Hering Sea lkeda 1972 % prot=52.7, % lipid=17.5, % carbod.5, % chitinz1.1 {of DW}
Cliona imacina A-P-Ac 3GAG | 8030 a2 83.2 Aug-Sep whle Arclic Percy el al. 1881 %, prot=39.7, % lipid=20.7, % carbo=0.9, % org=60.9 {of DW)
Chione fmacina AP-Ac Mey-Oct NE Pacific Lae 1574 Lipid=31 % of DW
Limasina haiicina helicina A-P-Ac B58 | ASAL [ 5008 a4 LR Jun-Jul wheole Eering Sea Nishiyama 1677 % prot=52.4, %lipid=25.4 {of DW)
{irnacine hailkcina helicine A-P-Ac 28,5 75 Jul whole N Pacilic Omor 1569 north of 30° N
Limacina retmoverss A-Ar 5026 29.5 Phitlipson 1064
CaveRnia longiosins A-P 9.3 Aug whote N Pacific Cmatl 1965 north of 30° N
Pteropods 5442 B.7 Bd 1 1 Jun-Jut whale Bristol Bay Mlishlyama 1977 % prol=42.9, %kipid=19.4 (ol DMV}
iSQUIDS
fitax flacobrosus A 1605 | 5254 | 5636 7 &R whale N Atlantic Steimle ot al, 1988 ey spawns in winkter
iNax Hlacebrosus A b&75 winler whols NW Atlantic Steimie ot al, 1985 |imx spawns in winter
e Hlacabrosus A 5207 SUMMer whole NW Allantic Staimie ot al, 1985 lllex spawns in winter
Lafgo pealei A 1397 | 4872 | 5110 a 12 whoels NW Allantic Steimia ot al. 1985 Laligo spawns lale sixing
Lofgo peals! A 4981 winter whole MWW Atlantic Steirmbe of af, 1985 Lotiga spawns lal# spring
Loligo peale! A G540 spring whole MW Attantic Steimie of al, 1985 Lolige spawns lale spring
Loiigo pealel A 5134 surnmer whole NV Atlaniic Steimle el ai, 1585 Lolign spawns lats spring
Lokgo poaisl A £230 fall whole NW Atlantic Steimie et al. 1585 Lollgn spawns late spring
Lofigo brevis A 1051 | 5743} 6342 o4 8.7 Dac HNE Aliantic Thayer el al, 1573
Drnasiraphas bastremy WW-lemp 5318 | 64 Phillpgon 1564 iginally catted St his sp. in this article
Equlds 5578 [F] BS.2 Jun-Jui ‘whole Brisiol Bay Mishlyame 1977 mesn values, % prot=63.3, % lipkl=15.8 {of DW)
COPEPODS
Copepods £512 ] 80.8 Jun-dul whels Bstol Bay Nishiyama 1877 mean values; % prots58.6, % lipid=20.1 [of DWH
Neocalanus crishatus NP 5428 10.% B4.6 Jdun-Jul whale Bristol Bay Nishiyarna 1977 B prota56 5, % lipid=16.8 (of W}
Meocalanus cristalus NP 1.7 80.8 Mar stage IV &V Ses of Japan Makai 1955 % prot=53 .4, % lipld=16.1 (of W)
Maoealanus cristalus NP 2.1 83.3 Jul stage v N Pacific Crmori 1989 norh of 30" N
Neocalanus oristalus NP 3.4 845 Cec stage ¥ N Pacific Omorn 1968 north of 36° N
Neocalanus cristatus NP 23 £6.1 May stage V N Pacific Cmori 1969 north of 30° N N
Neccaignus crisiatys NP 14 84.2 Jun-Aug stage V Bering Sea Theda 1872 % prot=S0.2; % lpld=31.7, % carbo=0.6, % chilln=3.5 (of DW)
Neaocalanus plumchrus NP 56550 BA BO.B Jun=Jul whole Bristol Bay Nishiyarma 1877 %o prole55.5, % hpid=20. 1 {of DY)
N f plumchrus NF 1.7 B2.7 Mai-May ages 1 Il IV, V San of Japan Makal 165% %, protedd, 1: % lipld=dd 2 {of W}
Neocslanus plumehrus NP ! May-Oct NE Pacific Len 1974 lipide47 % of DW
MNeccelanus plumchrus NP { 1.8 723 Jut fernale N Pacific Cmaort 1968 north of 30° N
Naocelanus plumchius NP : 5.4 82,8 Jun-Aug stags V Bering Sea lkedn 1972 % prob=hd.5; % lipid=38.0, % carbo=0.9, % chitin=2.2 (ol DW)
Calanus finmarchicus NA 8437 | 7020 Dec whole NE Atiantic Nombin st al. 1984 % orgelit.? of DW
Calanus finmerchicus NA 5014 Jan-Deac aduk female Cummins et al. 1871°
Calanus finmarchicus WA 7380 adult fermale Cummins st al. 1671+
Catanus finmarchicus NA €359 10.B Phillipson 1964
Calanus finmmarchicus Na 33 MNov stags V Mayzaod st al. 1075 % protedd 5, % lipld=d4 4 (of W}
Calanus halgomndicus NA 5400 whole Cummins ot al. 1871°
Calanus hedigolandicus NA 28 3.8 Jan & May mixed; mosiliy tamales Sea of Japan MNakai 1955 % prot=75.2, % lipid=8.1 {of DW)
Lajanus hyparboraus 7432 adyl femaie Cummins et al, 1571~
Paracah parvs WW not Ac 29 84,1 Cumming et al, 1671* % prot=70.1, % lipid=18.1 {of DW)
Calanus pacificus NF 4.4 BO.3 Apr gtags vV N Pacific Cmorn 1968 north of 30° N
Calanus pacificus NP 29 I Nov stage V M Pacitic Cmoni 1360 north of 30° N




Table 1. Continued.

Org Genaral calMs | oal/G | oal/G | % Ash | % Water | Semon Maturity, Stage, P Ratsronis [+
oF Group Pimribation | WW | DW { AFDW | {0 DW) | [of Ww) of Sex Arsa
Culanus graciafs Ao T4 788 Jun-Aug whole Baring Sea Ikeda 1972 % prot=48.6; % lipid=40.5, % carbo=1.0, % chitlha=2.1 (ol DWW
Pseudocaignus alongatus termp 2.3 477 Mar rnixed, mostly females Sea ol Japan Makal 1555 % prota? 1.5, % lipld=17.3 (of DW;
Eucaf Bungil NP May-Oct NE Pacitic Lee 1074 lipide=d40 % of OW
Eucalanus bunglf bungl NF 3.9 88 Jul femala N Pacific Cmon 1963 north of 30° N
Eucalanus bungil bungd NP 18.3 88,7 Jun-Aug whole Bering Sea theda 1572 B protesa 5, Y hpid=25.4, % carbo=1.1, % chitine2.7 (of OW)
ARincalanus hasutus A-P-Ind 34 86.5 Apr whaln N Pacific Cmarl 1669 norh of 33 N
Acartla ciaus! 3.2 87.9 Apr mixed, mostly females Sea of Japan Nakal 1555 % prot=B2.6, % lipid=5.8 (of OW)
Meatridia longs 5480 | 7030 Dec whole MNE Atlantic Norrbin of al. 1964 %, arg=02.3 of OW
Melridia longa 7167 | 7559 Apr whaie NE Atlantic Horebin of al. 1084 % org=ed.6 of DW
Matridin okhotensis 2.7 812 dul female N Pacific Omeri 1959 north ol 30°N
Euchasta japonics NP 2.1 79.6 Jul mixad juveniles & aduits Sea of Japan Nakai 1855 % prot=51.8, % lipid=33.7 {of D)
Euch norvagice 6464 | 6050 Dec whala NE Alanlic Norrbin et al. 1984 % org=23.0 of OW
Euchanis norvegice 6286 | 6651 Qec miles NE Allantic Norrbin ot al. 1954 % org=R4. 7 of DW
Euchaeta norvegica BEH8 | 7404 Dec Tamaies NE Atlantic Norrbin el al. 1964 ¥ org=d2.0 of DW
Euchaala porvegica 5327 Apr agq sack NE Atlantic Mocrbin ot Bl 1984
Euchaata norvegica £566 | 7060 Apr stage ¥V MNE Attantic Motrtin et al. 1984 %o arg=02.0 of OW
Suchaata norvegica 1020 1 7565 Apr fernales with #9gs NE Atlantic Norrbin et al, 1934 Y 01g=82.6 of DW
Euchasla norvegics 6Eas | 7107 Apr famales NE Atlantic Noribin et al. 1984 % org=he .8 of OW
Parauchasta birosirals 2.1 B1.S Apt ferale N Pacilk: Omori 1969 : nosth of 30°N
FParsuchasta sarsi 2.1 Nov o9 N Pagitic Omod 1969 1 noith of 3°N
Chirldius ammalus 7175 | 7694 Dec females NE Atlantic Narrbin of al, 1984 % org=81.2 of DW
Chindius amalus 5580 | 6550 Apr famales NKE Atlanile Norrbin ot al. 1984 % org=21.0 of DW
Chiridlus armalus 6127 | 6674 Apr famales NE ARantic Norrbin of al, 1584 % orgel 0 of DW
Diaptomus articus 5468 Jun aduit mproductive males Cummins = al, 1971 500 animals, 2.34 mm length
Diaptomus anticus 5526 Jun Bl nonrep thve temates Cummins ¢ aj. 19717 550 anlmals, 2.80 mm length
Diaptomus selioides 5334 Jul adull reproductive males Curmnmins ot al. 1671 A500 animals, 0.75 rom length
Diagiomus siciloides 5643 Jul adult nonreproductive femalkes Currming b ai. 197 5 12,500 animals, 0.5 mm jength
LDlaptomus siclioides 5505 | 5848 4.3 Aug-Nov | adult nonraproductive females Curmming o at, 1871*
Diagomirs siclioidas 5877 | 6149 4.6 Aug-Now aduit fsmales with oogs Cummins o al. 1871°
Diaglomus feptopus 5396 dun adult reproductive females ¢ Cumming et al. 1871° 000 animals, 1.45 mm length
Diaptormus aptopus E436 Jun adutt nonreproductive femekes Cummns at al, 1971 2100 animals, 1.70 mm langth
Oiaptomus sp. 550 Curnmmns o at, 187§*
Diaptomidae 550 | E741 | 5883 whole Cummins et al. 1571 grand mean
Diaptomidae S858 females wih eggs Cummins a al. 1971 grand mean
Geatanus columivas : May-Oet ME Pacfllc Lee 1274 lipidu2B%, of DWW
Hedarorhabous tannerl MNP ! May-Oct ME Pactlic Lee 1574 i __lipig=d3 % of [3]
[  Columt NP B 34 BEE Aug N Pacific Cimon 1963 ' " horth of 30°N
EUPHAUSIDS
Thysanoassa Spp. 5 5414 ] 757 Jun-Jul whole Bristol Bay Nighiyama 1977 Y prot=SB. 8, % Hpid=14.7 {of DW)
Thysanosssa mschi A-P 5861 Jun-Jul whole Bristol Bay Nighiyama 1877
Thy raschi AL Sep KE Allantic Falk-Petorsen 1981 lipid=23.0 % of OW
Thysancassa raschi A-P 20.1 Sep-Apr Ogroup NE Atlantic Falk-Feterson 1081 % prot=48.4, % lipld=27.6 {of DW)
Th rasehi A-P 142 Jun-Apr l-group NE Atlantic Falk-P 1951 % prol=4 1.4, % lipld=d7.5 {6l DW)
TRYSancassa raschil AP 10.9 82.2 [ dun-Aug whols Berng Gea Tkada 1072 %, prot=7B.E, % lipida7 2, % cafboad b, % chitned B (of DW)
Thysanocassa inermis A-P-As Y6005 | 5430 6.7 7.8 Aug-Sept whole Arciic Parcy ot al. 1981 % prot=43.9, % lipid=52.4, % carbo=d 3, % organic=H73.4 {of DW)
ThySanonsss inermis A-P-Ac 118 Fat-May Faik-Petersen 168817 %, prot=32.3, % lipid=22.3 {of DW)}
Thysancasss inamis A-P-Ac 10 JukApr (-group HE Allantic Falik-Petarsen 1581 % prof=48.9, % lipided).7 {of DW)
Thysanoessda Narmis A-P-Ac 118 JukApr |-group NE Atlantlc Falk-Pelersan 18231 %y prok=33,9, % lpided 7.6 (of OW)}
Euphausia pacifica [ 1138 | 4904 | 5582 123 758 JureJut Bristol ey Nishlyarma 1577 % prot=58.3, % lpid=16.0 (of [?_m
Euyphausia packica P 71 54.8 Feb mixed femals and males Senof Jepen | Nakai 1855 %o prot=79.3, W, lipid=2.7 {of OW)
Euphiausia pacifice P i May-Ogt NE Pacific Lee 1974 % lipideld ot OW
Euphausia pacfiica [4 May-Oct juewenlles NE Paclilz Lee 1974 % lipid=26 of DW
Euvphaysia paclica P & a8 Jul N Padific Omeari 1969 narth of 30° N
Euphausia pacifica P B.5 78.3 Jui H Juvenllea N Pacific Omord 1869 norih of 30° N
Euphausia kohnl A 5251 B4 1 Fhillipson 1964 ”
]




Table 1. Continued.

Organism Genbrat  ; cal/G ' ewl/Q | mal/3 | % Ash | % Water | Seascn Maturity, Stage, ¥ Retfersnis 2
of Group Distibition | W | DW | AFDW | (ol DW) | {of WW)} or Sex Aroa
Meganyctiphanas norvegica A-P G40 | 4845 a1 Fob-Dec whole NW Atlantic Tyler 1973
Meganyctiphanas norvegica A-P 958 | 5040 B1 Jan-Cac whole NW Atlaniic Tyler 1573
Meganycliphenas norvogion AP 5730 18 Fhilipson 1964
Magarycliphanas norvagics AP B12 . 4633 | 5946 | 2 a2 whole NW Allaniic Steimia ol ai. 1065
Meganyrtiphgnas norvegica A-P 562 | 8574 Dec NE Atlantlc Maorrbin et al. 1084 % org=80.2 of OW
Meyany h norvegice AP 6181 | 6861 Unt: NE Atientic MNarrbin el al, 1964 % org=0.1 of OW
Meg tiph norvegica A-P 5913 | 6563 Dac NE Atlantie Natrbin et al. 1984 A org=H0.1 of OW
Meganyctiphanss norvegica A-P 6.1 Jan-New NE Atlantic Falk-Petersen 1891* %, prot=56.6, % imd=17.2 lof DW)
Moganyctiphanes notvagia AP 13.6 Mov-May NE Altantic Falk-Petarsen 1681* 9 protaSh.5, % lipid=16.4 {of DWW}
Meganyoiiphanes norvegica A-P 11.5 Jul-dul 77 NE Atlantic Falk-Petersen 1624* % prot=61.1, % lipide17.5 {of DW}
Megarnyetipt norvagks A-P 17 Noy-Jul 0 & igroup NE Ailantic Faik-Eetarsen 1081 %, prot=40.2, %lipid=37.0 {of OW)
Meganycliphanes norvegics AP 14.5 Jon-Jul | & Hgroup ME Allmntic Falk-Fetarsan 1981 % prol=35.3, T liplded 7.3 (ot W)
T brachion f P 8.1 a7 Jul N Pacific Lmorl 1963 norhof 30° N
Euthamislo sp. £S5 a9 Philipsan 1964
|Euphauskd i 5554 | 106 76.3 Jun-dul whole Bristol Bay Nishiyama 1877 %a prot=5g.4, % lipid=15.5 {ot DW)
AMPHIPODS
Parmthemisio pacfica 4556 208 82.8 Jun-Jut whole Brigtol Bay Nishiyama 1977 % prot=b4 A, % lipid=8.9 (of W)
Parathemisio libeliuie 4458 23.4 80.9 Jun-Jul whole Brisio| Bay Mishiyama 1977 % prot=S0.4, % lpid=10.4 (of DWY
Parathermisio libaliuia 4820 | 5815 18 776 Aug-Sep whole Archic Parcy et al. 1981 % proted 7.5, %lipidelE.2, %ecarbom 1.3, % organicnB? 3 {of OW)
Eulhamisto Fbaiivia 2114 BG.E Jun-Aug whole Bering Sea Ikada 1572 % protmdd 4, % lpida2 1.8, % carbe=3.1, % chilined § {of DWW}
Parathamisto japonke 13.4 816 Jul juanile N Pacitic Cmeori 1669 narth of 3PN
Parzthamisio abyssorum 4733 | 5815 ApT ME Allantic Morrbin et al. 1984 % org=81.4 of DWW
Pamihemisio gaudichaudi 5128 Jul adults MNE Allantic Williams ot ai. 1970
Parathamisio sp. 9.3 81.5 Mar-Jun [ | Saa of Japan Nakai 1955 % oroimd@ 7, %, fipid=30.6 (ol DW)
Hyparoche rmmdusarum | 5420 | 6345 14.8 730 Aug-Sep whiyle Arctic Parcy at al, 1981 % proted5.8, Ylipda27.2, %carboal B, % organic=85.1 [of DW)
Hypeane galba j BE0 ¢ 444l | 580B | 26 80 whole NW Atlantle Steimia o1 al. 1985
Hyperia galba May-Oct NE Fachiz Lec 1974 %, Tipid=18 of A
Euprimno abyssafis May-Oct NE Paeiic Lea 1074 % lipid=26 of DW
Cvph ris chafengec! 10 kil Juf N Pacile Omarl 1968 morth of 36N
(Gammaridas B10 | 2050 | 5362 whola, mixed size & sex Cummins et al, 1971 grand mesn
Gammaridea 1408 | 2627 | 4805 52 49 whole NW Atlantic Steimis at al, 1085
Amphipods 1058 | 3761 T2 Jun-Oet whobs, mixed 5o & sex WNW Atlantic Brawn wt 2l. 1968
Amphipods P34 | 4002 | 4878 Curwnins et al. 1971 grarnd mean
Amphlpods 4517 178 822 Jun-dul whola Bristol Bay Nishlyama 1077 % prote53.0, % lipid«0.5 {of OW)
li5oPODS
I serpoda 4439 Cumming et al. 1971 grand mean
|W$ll06
Borsormysis arctice A 8204 | 7618 Dec NE Atlantic Norrbin st al. 1984 % crg=fl.4 of OW
Boreomysis sictica A Tag1 | B525 Apr 1 s with #ggs NE Atlantle Morrbin ot al. 1084 % org=95.7 ot DW
Bomornysis awctce A 5822 | 6RA0 ApF NE Allantic Norrbin et al. 1964 % org=86.7 of OW
Mysls stanolepls A BI0 | 4714 ki Fall-wirnier whole W Atlantic Tylar 1972
M Iy K A 3845 whoie NW Atiantic Staimie ot al. 1985
SHRIMPS
Argis di 1158 | 4878 76 Jun-Od fernale whh eggs NW Atlandic Brawn et el. 1568
Argis oy 1081 | 4549 76 Jun-Oct aduits, mixed saxes NW Atlentic Brawn et al. 1868
Crangon sej pinosa NA 1114 1 4272 74 Jan-Apr whole NW Atlantle Tylse 1873
Grang pINCS s MA 881 | 4088 6 Mow whole NW Atlenlic Tyler 1873
Pasiphasa muiikdeniate MNA 007 | sRpz2 Dac NE Atlanthe Nortbin o1 al. 1984
Pasiphasa pacifica P-ind May-Oct NE Pacific Les 1874 % lipld=21 of OW
Cardean shrimp 1098 [ 4083 | £230 21 75 whale W Atlantic Steimie ot &, 1985
FPandalus montegu MA 1281 | 4610 2 Aug-Dec ‘whobe MW Atlentic Tyter 1673
FPandalus montagul NA 1320 | 4740 T2 Jun-Oct mbxed sizes and sexes WW Atlantic Brawn ot al, 1968
Pandalug montagid NA 4747 | 5024 24 72 5 aduft productive fernale Cummins ot al. 1971
FPandalus ] NA 4447 | 5634 2% T 5 adult reproductive make Cummins et al. 1971
{Pansidean shrimp 1648 | 3802 | AEZH5 21 E{] whale NW Allentic Slaimia o af, 1985
(CARAB ZOEA 5032 26.3 BO.8 Jun-Jul whole Bristol Bay Nishiyama 16877 % prote3s 0, % lipid=11.0 {of DW}




Table 1. Continued.

Organism UG | /G| caliG | % Ash | % Water | Seeson Maturity, Stage, Sampia Referanicn [~
of Group Distribetion W | AFDW | {01 DW) | {of WW} o Sax Area
OSTHACDDS
Conchoscls slagans Mey-Oct NE Allantic Les 1974 % lipld=17 of DWW
Conchoacla v 6180 {amalas with sggs NE Atlantic Norrhin et al. 1584
CHAETOGNATHS :
Sagilta sfegans Ac-aubAc 5960 | GR14 Dec NE Atlantic Nombin ef al. 1084 % org=86 of DW
Sagiita slegans Ac-subhc 6716 { 7545 Agpr NE Atlantte Norrbin ot ol 1684 | % ong=BD of DW
Sagitta slegans Ac subAc 4Z72 | 4800 Apr NE Atlantic Norrbin et al. 1954 % org=89 of DW
Sagiita slegans Ac-subhc 50350 8210 18.2 0.3 Aug-Sep whole Arctic Percy =t al 1981 % prot=6d.3, %lipid=20.B, Yecarbo=D.07, % organic=i1.9 (of DW}
Sagitta slegens Ac-gubhc 57 Mewv whele, malute MW Atlantic Mayzaud ot al. 1875 % prot=54.2, % lipld=7.8 {of DW)
Sagitla slegans AG-2UDAG May-Oct MNE Pacfic Lave 1074 % lipid=14 of DW
Sagitta stagans Ac-subhc 4.8 859 Jul N Pagific Ornorh 1968 nenh of 20°N
Sagitta slpgans Ac-SubAe a 91.5 Jun-Aug whole Bering Sea I¥eda 1672 % prot=84.0, % lipid=H.7,% carbo=0.7 % chitine0.& (of DW)
Sagitla nagas 4.2 2.4 Mov N Pacific Qmor 1969 north of 3PN
Evkrohnig hamats WW 5789 | 7218 Apr NE Atlantic Nombin ot al. 1964 % orgw BO.Z of DW
Chaslognaths 5002 | 56 90.1 Jun- Jul whole Bristol Bay Nishiyama 1677 9, proi=id.5, % lipideb. 5 {of WY
Chastognaths 5608 Stglmie ot al, 19857
APPENDICULARIA
Cikoplsira vanhoaffeni Feb stage 24 NW Atlantic Diabe| of al. 1992 % lpidas. | (of DW); before spring dialosn bloom
Cikopiaura vanhoattani May stage -4 NW Atlanik: Chebel f al. 1882 % lipld=7 8 {of DW); sfter spring diafom bloom
ISALFS
Pages confoadarata 70 aggregate, whole N Allantic Madin et al, 1981 % prot=81.3, % lipid=10.2 {of torg}
Szipa cytindrica 731 solilary, whole N Allantic Madin el al. 1381 ¥ prol=B2.5, % lipidab. B {al torg)
Sajoa maxima 69.2 agyregate, whole N Allantic Madin <t al. 1581 T prot=r6.8, % fpd=04 (of 10rg)
Thaliacea 74 adult M Allantic Kadin et al. 1981 % prot=51.8, % Upid=7.6 (o 107}
Saipldas 96 | 21261 A4 5% a5 whole NW Atlantie Steimie ot at. 1965
FISH LARVAE
Plaurcgramus i ptarigh NP 5040 10.8 &7.0 Jun-Jul larvae Brisiol Bay Nishivama 1977 % lIpld=12.8 of DWW
Tariatonbaania crenuiarns § NP 5204 18.7 75.2 Jun-Jul larvae Bristot Bay Nishlynma 1977 % lipid=21.2 of DW
Hippoglossoidas ap. 5320 10.9 Fr A Jun-Jdul larvae Bristol Bay Mishivama 1977 % lipid=18.8 of DWW
Liparks sp. 5395 12.9 Jun-dal Inrvae Bristol Bay Nishlyama 1977 % lipid=20.9 of DW
Ammodytas haxapterus NP 5588 12.2 Jun-Jul lprvas Bristol Ery Nishiyama 1877 % lipd=21.0 of OW
Slchasidae 5332 13.2 Jun-Jul larvae Brlstol Bay Nishiyama 1977 % lipid=12.0 of DW
Larvae 4960 | 145 dun-Jul tarvas Hristol Bay Mishiyama 1677 % lipid=13.3 of OW
larvas 5207 123 73.8 Jun-Jul lervae Bristol Bay Nishiyama 1977 mean value; % lipid=15.7 of DW
FSHES ; —
Ammymodytas gmencanus A 1624 | 5182 ;| &p22 12 ] adutt NW Atlantic | Steimis ot al. 1985
Tauiogolat 10 A 1058 | 4880 Jun-Oct whole © MW Allantic | Srawn et al, 1888 22 em knglh
Clupon herengus harngus A 1927 | 6360 Jun-Oct whols NW Atilantic Brawn et al. 1568 %a lipid:= £.6 of DW, 14 ¢m length
Clupma harengus hamngus | A 2631 | 5004 | 6406 8 57 whole WNW Allantic Slalmia ot »f, 1985
Sardinalia awds i A 1433 | 4752 | 5516 14 70 whle NW Atlantic Sleimie at al. 1985
AnchoLhepscfus A 1385 | 4752 | 5637 16 i whole NW Atfentic Stelmia ot e, 1525
Scombarasox sauris A 2030 | 5325 | SB74 ] &2 whaola NW Atlantic Steimia of al, 1985
Scomber faponicus FA-NF {487 1 51587 BHPT 12 71 whola NW Atlantic Steimie of Bl 1985
Cyclothona afba A-P-Ind 8.9 §t.4 Aug N Pacili: Ormon 1965 narh of 30° N
Engmuils japonicus P-Ind 5.8 e Aug juvenile N Pacific Cmarl 1868 north of 20° N
Thunnus alh a5 A-P 5588 mscle MW Atlantic Staimibe ot al, 1685
|
Seielinus nareyoush ¢ [ 2674 | TiDQ Apr-Nov rmales Lake Michegan | Rottlers of al. 1962 % Tipid=sir. of OW, mean magihs584 mm
Salalinus namaycush ' F 2576 | 6509 Apr-Now temales Lake Michegan | Fotters et al, 1882 % lipid=46.2 of OW; mean lengiha519 mm
Smivelinus namayoush } [ 2059 | G486 Apr-Nov Immatures Lake Michegan | Rottiers et al, 1962 ¥ lipid=32.1 of OW; mean lenglh=507 mm
Salelinue nemayoush F 2458 | GH85 Apr-Nov all samples Lake Mich Rottlers et al. 1082 % lipidmd$.3 of O, rmean lsnglh=570 om
Sabelinus nemaycush F 1247 | 424 Apr-Nav age 1 Lake Michegan | Rottiers o} al. 1982 % llpid=18.2 of CW
Sakafinus namayctsh F 1627 1 6101 Apr-Nov age 2 Lake Michegan | Rottiers et al 1082 % lipid=25.1 of DWW, mean langth=3(4 mm
Saivelinug namaycush F 2225 | 672 Apr-iNov age 3 Lake Michegan | Rolliers of al, 1522 % lipid=44.2 of DWW, mean length=510 mm
Salvelinus namaycush F PR | Y055 Apr-Mov age 4 Leke Michegan | Fottiers et el. 1982 o lipid=49.7 of DW; mean lngth«566 mm
Saivalinus namaycush F 2560 | V014 Apt-Nev age 5 Lake Michegan | Rotiers ef al. 1382 % lipkl=48.2 of DW; mean length=607mm
Sanelinus namaycush F 2738 | 714D Ape-Nov age & Leke Michegan | RoNigrs st al. 1682 % lipid=51.5 of DW; mean lenglh=544 mm




Table 1. Continued.

Grganiam Gonernl | calia | caliG | oatQ | % Ash | % Water | Season Maturity, Singe, ' " c t
or Group Distribution | WW | DW | AFDW | {of DW] | {of WW) ; or Sex Aroa
Oneorbynchug myidss F 1180 .5 ; adut muschs Exlar 1987 rainbow trout
Cnoorhynchus mykiss F 715 adull muscle Sabry 1090 rainbow trouk; % prot=20.5, % lIpid=3.4 (of WW)
Oncorhynchius nerks F 1202 1 33451 470 .81 514 Oct brseding femal Kamchatka Curnming et al. 1971* [
Oncorhynchus herks NP-F 1368 | 3445 | 3580 3.73 60.3 Aug-Sep breeging females Karnchatka Cummins o al. 1571
Oncorhynichis nerks NP-F 1543 Jun-Jul muscie; maluring female Brisic| Bay Nishlyama 1677 % muscle=87 .5, % gonad=7.5% {of BWY; lenglhs 30 ¢m
Oncortynehus nerke NP-F 1881 Jun-Jul muscle; maluring male Bristo| Bay Nishiyarma 1677 % musche=67.5, % gonad=7.5% (of BW); lengtha 30 em
Oncorhynchus narks NP-F 28140 JSun-Jul gonad; maturing female Brigtal Bay Nighlyama 1577 Fe truscle=67.5, % gonad=7.5% (of B.‘l”]"' longihe-30 cm
Oncorhynchus nevks NP-F 1150 Jun-Jyl gonad; maluring male Brisioi Bay Nishiyama 1877 ¥ muscle=£7.5, % gonad=7.5% (of BW), langth>30 em
Oncorhynehus narks MNP-F 1680 1.18 o2 adut musche Exlar 1687
Onoorhynchus kele NP-F 1587 1 3606 | 3745 3.72 55.7 Aug-Sap breading ] Karmchatka Curnmings of al, 1871
Onecrhynehus kela NP-F 1200 1.18 75.4 adult musche Exier 1687
Cncorfynchus kata NP-F 733 adull muscle Brfiish Columbia Sabry 1060 % prot=23.1, % lipid=d.7 {of WiN)
Onoorhynchus gorbuscha NP-F 16BT 4042 | 4187 .44 58.3 Aug-Sep breeding jamales Kamchatka Cumming  al. 1871*
Oncorhynehus gorbuscha NE-F 1565 | 3509 | 3732 .56 56.5 Sep breeding lamales Wurmansi Cummins =t al, 197%"
Cncorkynchus gorbuscha NP-F 1160 o4 adull muscla Exler 1887
Oncorhynohus gorbuscha NP-F 7.5 adull muscie Britlsh Golumbia Subry 1960 % prot=20.4, % lipid=6.7 {of WW)
Onecorhynchus kisutch NF-F 1931 | €227 Apt-Nevw maba Lake Michegan | Rotlers e al, 1582 o lipid=38.6 (of DW); mean length=E02 tren
Oncorhynchus kisulch NECE 1856 | 6157 Apr-Nov Tamaie Lake Michegan | Fottiers ef ai. 3682 % Hpid=2J6.4 {of DW); mean length=576 mm
Oneorhynchus kisutch NF-F 1664 | 6OG3 Apr-Nov irmmature Lake Michegan | Rotllers ot al, 1962 % lipid=20.23 {of DW); mean lengtha503 mm
Oncorhynchus kisutch NF-F 1818 | 6123 5.51 0.8 Apr-Nov Lake Michegan | Fottiers el i, 13682 mean, % Hpid=25.0 {of DW). mean lenglh=580 min
Onecorynchus kisutch NP-F 1381 | J46 | 35062 4,07 509 Ot braeding 1 I K. hath Cummins et al. 1971*
Chneomynchus kisutch NP-F 1460 726 adull L Exler 1987
Oncorhynehus kisytch NP-F 72.6 adult muscle Brhish Coiumbia Sabry 1990 % prot=20.0, % lipidad 6% (of WW)
Oncomynchus ishawytscha NP-F 1363 ;) 3640 | 3740 | 245 2.6 Aug breading females Kamchella Cummins « al. 1871*
Oncorhynchus ishawytscha NP-F 18040 73.12 adult muscle Exler 1987
Oncortynchus mssou NE-F 1718 | 3767 | 3805 255 4.4 Aug-Sep braeding females ¥amchatka Cumming # al, 1971
Cnoorynehus masou NP-F 1566 | 3464 | 3588 .48 548 Aug-Sep broading famaias Karmchatka Cumming et al. 1871*
i 1375 adull musche Sabry 1980 mean
[Poeciidas 5823 > Cumming o al, 1971 grand mean
Coltidae 4620 | 5102 whole, mixed slzes & saxes Cummins et al, 1971 grand mean
Cenirarchidae 4677 | 5130 whate, mixed slzes A sexes Cumming ot al, 1971 grand mean
Gabldas ARA0 whaole, mixad sizes & sexes Curmming ot al. 1671 grand mean
Cyprinidan 5761 whale, mhiad sizes & sexes Cummins ef al. 1571 grand mean
Labridae 1058 | 4380 whole, mixed slzes & sexes Cummins # al_ 1971 grand mean
Clupsiden 1827 | 6360 whole, mhed sizes & sexes Cumming f al. 1671 grand mean
Salmanidae 1462 | 3508 | 3736 breeding females Cummins el al, 1671 grand mean
Osteichihyes 1483 5086 | 5206 whole, mixed sizes and sexos Cumming st al, 1571 grang mean -
Fish, Pelagic 1604 5784 MW Atlantic Sielmie of i, 1085
Figh, Pelagic . 1208 | 4624 | 5826 16.4 75.2 all HW Atlantic Thayer #t 8|, 1973 average valyes
Fish, Pelagic 5826 Steirmie et al. 1385*
Figh, Pelagle 1450 Stefrnle et al. 1585*
Figh, Pelaglc 1825 Staimie ol ol 1085"
Grand Means
Flsh 4628 | 5774 Griffiths 1877 average values 4000-6600 callg AFDW
iﬁﬁﬁol Bay sockeys prey 11040 Jun-Jul whole Eristol Hay Nighiyama 1877 verage valus
|Zaoplankton 6581 Steimle et al. 1085°
[Zeapiank 382 5512 Steimie_et ai. 1665°

*data are summarized in this reference, but this is not the original author.
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